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DESCRIPTION 

AUTOMATIC LATHE 

Technical Field - 
The present invention relates to an automatic 
lathe having a spindle and a tool post capable of relative 
movement, and the automatic lathe machines a material 
gripped by a chuck at the tip of the spindle by use of a 
tool installed on the tool post. 

Background "Art 

In some known machine tools such as a numerically 
controlled (NC) automatic lathe capable of implementing 
various kinds, of automatic lathe-turning machining 
(hereinafter generically called an automatic lathe) , a 
guide bush is provided in the vicinity of a position where 
machining is performed with a tool, and the tip of a long 
rod-like "material (hereinafter referred to as a rod 
material) gripped by a chuck at the tip of a spindle is 
supported by the guide bush and thus machined (e.g., refer 
to Japanese Patent Publication Laid-open No. 4-11580 4) . 

In the machining of the rod material using the 
guide bush, a part to be machined . at the tip of the rod 
material is supported so as not to cause deflection during 
lathe-turning machining, such that there is an advantage 
that even an elongated product can be continuously and 
highly accurately machined from the long rod material. 

However, in spite of the advantage described 
above, the automatic lathe equipped, with the guide bush has 
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a problem, that there is a gap,, which is small , between ' the 
guide bush and the rod material, and the rod material moves 
due to this gap, which makes the automatic lathe unsuitable 
to machine products requiring more accurate machining. 
5 Furthermore, there is a problem that, due to a 

condition that the dimension of the rod material be longer 
than at least a distance between a grip position of the 
chuck at the forward end of the spindle and a machining 
position in the vicinity of the guide bush, it is not 

10 possible to machine a rod material shorter than this 

distance. Moreover, there is a problem that if a long rod 
material is machined, a material between the grip position 
and the machining position results in a remaining material. 

Thus, the automatic lathe equipped with the guide 

15 bush has a problem of increased equipment cost and. 

machining cost because its use is limited to the machining 
of the rod materials having a length equal to or longer 
than a certain length. 

On the other hand, another automatic lathe has. 

20 been proposed, wherein when highly accurate machining is 
carried out for a relatively short product or when 
machining is carried out under a machining condition with a 
heavy cutting load, a guide bush is suitably removed, 
thereby making it possible to. switch from machining with 

25 the guide bush to machining without the guide bush (e.g., 
refer to Japanese Patent Publication Laid-open No. 9- 
225703) . 

However, in the technique described in this 
document, it is necessary to insert the tip of a spindle 
30 into a protection hole placed instead of the guide bush 
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when machining is carried out without the guide bush. 
Thus, a certain length of the tip of the spindle protrudes 
from a tool post, but the part protruding from the tool 
post is not supported. Therefore, the tip of the spindle 
5 is in an overhanging state, and its rigidity is reduced. 

This leads to a problem that the tip. of the spindle bends 
to result in a decreased machining accuracy when machining 
a relatively short product requiring high machining 
accuracy which needs to be machined without using the guide 
10 bush and when machining is carried but with a heavy cutting 
load. 

Furthermore, a lathe of a type in which a tool 
post is movable has been proposed, wherein in order to 
increase an accuracy when machining is carried out with a 
15 heavy cutting load, a guide bush having a chuck function is 
held at the tip of a spindle held on the tool post, and a 

c 

material feed shaft comprising a chuck is provided within 
the spindle movably with respect to the spindle (e.g., 
refer to Patent No. 2750356). 

20 However, even the technique described in this 

document can not solve the above-mentioned problem of 
producing a remaining material. Moreover, there are needed 
a mechanism to open/close the chuck of the guide bush, and 
a mechanism to open/close the spindle chuck, so that the 

25 configuration of the automatic lathe is complicated and the 
length of the spindle is increased, leading to another 
problem that the overall length of a machine is increased. 

The present invention has been made in view of the 
foregoing problems, and is directed to provide an automatic 

30 lathe comprising a guide bush which rotates at the same 



speed as a material. The automatic lathe is capable of 
easily switching between the machining of the material with 
the guide bush and the machining of the material without 
the guide bush. The automatic lathe has a simple and 
compact configuration in which a spindle is rigidly- 
supported up to its tip or up to the vicinity of the tip to 
increase mechanical rigidity, such that machining accuracy 
is not decreased even when the material is machined without 
using the guide bush. Moreover, the switching operation 
can be easily performed by a user who is not a person in 
charge of, for example, a manufacturer of the automatic 
lathe. 

DISCLOSURE OF THE INVENTION 
In order to achieve the object of the present 
invention, an automatic lathe of the present invention has 
a spindle and a tool post configured to relatively move in 
a spindle axis line direction, and machines a material 
gripped by a chuck at the tip of the spindle by use of a 
tool installed on the tool post, and the automatic lathe 
comprises: a head stock configured to move forward and 
backward; the spindle rotatably supported on the head stock 
and having a through-hole which allows the rod-like 
material to be inserted therethrough; the tool post 
equipped with the tool to machine the material gripped by 
the chuck of the spindle; a guide bush support table 
disposed on a spindle tip side of the head stock; support 
table fixing means for positioning and fixing the guide 
bush support table at a specified position on a bed; a 
guide member which is rotatably supported on the guide bush 
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support table and which is regulated so as not to move 
forward and backward with respect to the guide bush support 
table and in which a through-hole is formed so that the 
spindle is inserted therein; a guide bush detachably fitted 
5 to the tip of the guide member; driving means provided in 
the guide bush support table to rotate the guide member 
together with the guide bush; rotation transmission means 
for transmitting the rotation of the guide member to the 
spindle; spindle moving means for moving the spindle 

10 forward and backward together with the head stock inside 
the guide member; and spindle fixing means for preventing 
the spindle from moving forward and backward with respect 
to the guide bush support table, and positioning and fixing 
the spindle at a specified positioh on the guide bush 

15 support table when the guide bush is. removed from the guide 
member. 

According to this conf iguration, when machining is 
carried out using the guide bush, the material is gripped 
by the chuck of the spindle, and the tip of the material is 

20 supported by the guide bush. In this state, predetermined 
machining is carried out with the tool installed on the 
tool post while the material is being moved together with 
the spindle by the spindle moving means. At this point, 
since, the guide bush and spindle are rotated at a 

25 synchronized speed by the common control means, scraping 
and burning are not caused between the guide bush and the 
material, thereby allowing machining with high-speed 
rotation. 

When the material is machined without using the 
30 guide bush, the guide bush is removed from the tip of the 



guide member, and the spindle is moved within the guide 
member and positioned at the specified position. Then, the 
spindle is fixed to the guide bush support table by the 
spindle fixing means, thereby regulating forward and 
backward movement within the guide member and fixing the 
spindle in a state positioned at the specified position. 
Thus, the spindle can be supported up to its tip by the 
guide member, thus allowing increased mechanical rigidity 
of the tip of the spindle and highly accurate machining. 

Here, being "capable of relative movement in the 
spindle axis line direction" includes the following case: a 
case where the material is machined while the tool 
installed on the tool post is being moved in a direction to 
cut the material gripped by the spindle and in the spindle 
axis line direction; or a case where the tool installed on 
the tool post is moved only in the cutting direction, and 
the material is machined while being moved in the spindle 
axis line direction together with the spindle. 

In this case, a guide may be provided to guide the 
forward and backward movement of the guide bush support 
table so that the guide bush support table is movable along 
the guide when the fixing of the guide bush support table 
by the support table fixing means is cancelled. 

According to this configuration, if the guide bush 
is removed from the guide member to bring the spindle and 
the guide bush support table into a fixed state, and the 
fixing of the guide bush support table by the support table 
fixing means is cancelled, the guide bush support table can 
be moved together with the spindle. That is, machining can 
be performed in such a manner that the guide bush support 



table functions as a moving head stock of the automatic 
lathe . 

The support table fixing means for fixing' the 
guide bush support table on the bed can comprise a 
positioning member positioned and fixed on the bed, and a 
bolt coupling the positioning member to the guide bush 
support table. 

Furthermore, a spacer with a specified width may 
be placed between the positioning member and the guide bush 
support table so that the position of the guide bush or the 
tip of the spindle is adjustable when the guide bush is 
fitted or removed. 

The positioning member may be a tool post base 
which supports the tool post. 

In the present invention, the rotation 
transmission means may be formed as ah engaging member 
which engages with the spindle on the tip and terminal end 
sides of the guide member. 

Thus, the guide member is engaged with the spindle 
at a plurality of places on the tip and terminal end sides 
such that the torsion of the spindle can be suppressed. 

Furthermore, the rotation transmission means and 
the spindle fixing means can be configured to have an 
attachment fitted and fixed to the guide member and the tip 
of the spindle after the guide bush is removed from the tip 
of the guide member, an engaging portion formed in an inner 
peripheral, surface of the attachment, and an engaged 
portion formed in the spindle to be engaged with the 
engaging portion. 

Thus, simply fitting the attachment allows the 
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regulation of the forward and backward movement of the 
spindle and the positioning and fixing of the spindle as 
well as the transmission of rotation from the guide member 
to the spindle. 

When the guide bush is removed, the spindle is 
fixed to the guide bush support table. by the spindle fixing 
means, such that the spindle is coupled to the guide bush 
support table- There may also be provided coupling means 
for directly coupling the head stock to the guide bush 
support - table . 

In this case, a thermal expansion absorption 
member which absorbs a dimensional change of the spindle 
due to thermal expansion can be provided in at least one 
place of the spindle. 

The thermal expansion absorption member comprises 
regulating means for regulating the spindle so that the 
spindle does not to move forward and backward with respect 
to the head stock when the guide bush is fitted, and 
regulation canceling means for canceling the regulation of 
the spindle by the regulating means when the guide bush is 
removed. 

According to this configuration, when the guide 
bush is removed and the head stock is coupled to the guide 
bush support table by the coupling means, the regulation 
preventing the spindle from the forward and backward 
movement is cancelled, thereby allowing the spindle to move 
with respect to the head stock. 

In addition, after the guide bush has been 
removed, the spindle is fixed by the spindle fixing means 
so as not to move forward and backward with respect to the 
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guide bush support table, and the guide bush support table 
is directly coupled to the head stock via the coupling 
means, so that the spindle usually does not freely move 
forward and backward with respect to the head "stock. If 
5 the spindle causes the thermal expansion, the spindle moves 
with respect to the head stock so as to absorb the 
dimensional change due to the thermal expansion. 

Furthermore, the regulating means comprises an 
engaging member which engages with the spindle in the front ' 

10 and rear on the spindle axis line, and a fitting member 
which fits the engaging member to the head stock so that 
the engaging member does not rotate with respect to the 
head stock and so that the engaging member has a gap of 
preset dimensions in the spindle axis line direction 

15 without separating from the head stock when the regulation 
of the spindle is cancelled by the regulation canceling ' 
means. The regulation canceling means can be a fitting 
member which fits and fixes the engaging member onto the 
head stock. 

20 . According to this configuration, if the fitting 

member is simply removed from the engaging member, the 
forward and backward movement of the engaging member and 
the spindle is enabled. 

The configuration of the present invention is as 

25 described above, so that the guide bush is easily 

f itted/removed, and one automatic lathe can be switched to 
rapidly adapt to the machining with the guide bush and the 
machining without the guide bush, thereby allowing 
reductions in equipment cost and machining cost. Further, 

30 when the guide bush is used, even an elongated product can 
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be continuously machined with relatively high accuracy. 
When the guide bush is not used, the spindle is positioned 
and fixed at the specified position on the guide bush 
support table, or the guide member and the tip of the 
spindle are fixed by the attachment, thereby allowing a 
rigid spindle configuration. Therefore, a relatively short 
product can be highly accurately machined, and the 
machining can be carried out with a heavy cutting load. 

BRIEF DESCRIPTION OF THE DRAWINGS 
: FIG. 1 concerns one embodiment of an automatic 
lathe of the present invention, wherein FIG. 1(a) is a 
sectional view explaining the configuration of essential 
parts including a guide bush support table and a head 
stock, and FIG. 1(b) is a front view of the head stock in 
FIG. 1(a); 

FIG. 2 is a view in which a part corresponding to 
the guide bush support table in FIG. 1 is enlarged; 

FIG. 3 is an enlarged view of a part where a 
bearing 62 is provided at the front end of the head stock; 

FIG. 4 is a diagram explaining a switching 
procedure of removing the guide bush from the automatic 
lathe in FIGS. 1 and 2 and switching to an automatic lathe 
which does not comprise a guide bush; 

FIG. 5 is a diagram explaining a switching 
procedure continuing from the procedure in FIG. 4; 

FIG. 6 is an enlarged view of the front end part 
of the spindle after the switching; 

FIG. 7 is a sectional view showing the essential 
parts including the head stock of the automatic lathe after 
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the switching; 

FIG. '8 concerns another embodiment of the present 
invention, wherein FIG. 8(a) is an enlarged sectional view 
of the front end part of the spindle, and FIG. 8(b) is a 
5 sectional view in which essential parts in FIG. 8(a) are 
further enlarged; and 

FIG. 9 is an enlarged sectional view showing how 
the guide bush support table is' coupled to the head stock 
by a coupling member. 

10 

Best Mode for Carrying out the Invention 
One preferred embodiment of the present invention 
will hereinafter be described in detail with reference to 
the drawings. 

15 FIG. 1 concerns one embodiment of an automatic 

lathe of the present invention, wherein FIG. 1(a) is a 
sectional view explaining the configuration of essential 
parts including a guide bush support table and a head 
stock, and FIG. 1(b) is a front view of the guide bush 

20 support table in FIG. 1(a). 

It is to be noted that in the following 
description, "front", when referred to, indicates a front 
end side of a spindle provided with a chuck which grips a 
rod material, that is, the left side in FIG. 1(a), while 

25 "rear", when referred to, indicates a rear end side of the 
spindle, that is, the right side in FIG. l(a)^ 

As shown in FIG. 1(a), the automatic lathe in this 
embodiment has: a slide guide 2 provided on an unshown bed; 
a head stock 6 which freely moves in forward and backward 

30 directions on the slide guide 2; a guide bush support table 
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1 disposed in front of the head stock 6 and capable of 
moving in the forward and backward directions on the slide, 
guide 2; a spindle 3 rotatably supported on the head stock 
6 and provided so as to freely move in forward and backward 
5 directions with respect to the guide bush support table 1; 

a guide bush 4 rotatably provided on the guide bush support 
table 1 in front of the spindle 3 and on the same axis line 
C as the spindle 3; a tool post 5 equipped with a plurality 
of tools "'T to machine the rod material protruding from the 

10 guide bush 4; a collet open/close member 61 which is 

provided inside the head stock 6 and which opens/closes a 
collet 32 fitted to the front end of the spindle 3; and a 
spindle moving member 7 which moves the. spindle 3 together 
with the head stock 6 in the forward and backward 

15 directions. 

It is to be noted that, as shown in FIG. 1(b), the 
slide guide 2 is disposed in parallel with the axis line C 
on both sides under the guide bush support table 1 and the 
head stock 6 in the present embodiment, and the head stock 

20 6 and the guide bush support table 1 can smoothly move 
forward and backward by the spindle moving member 7 
provided under the slide guide 2, under the guidance of the 
slide guide 2. 

FIG. 2 is a view in which a part corresponding to 

25 the head stock in FIG. 1(a) is enlarged. 

A built-in motor 11 is incorporated in the guide' 
bush support table 1, and a guide sleeve 12 which rotates 
on the axis line C is fitted to a rotor 11a of the motor 
11. The guide sleeve 12 is rotatably supported by bearings 

30 13, 13 on front end and rear end sides of the guide bush 
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support, table 1 . 

Furthermore, the guide bush 4 is fitted to. the 
front end of the guide sleeve 12 via a cylindrical 
attachment 41 which is guide bush fitting means. This 
attachment 41 has a large diameter hole 41a which receives 
a main body part of the guide bush 4, and a small diameter 
hole 41b which is formed through the bottom of the large 
diameter hole 41a and through which the body of the guide 
bush 4 is inserted. 

The main body part of the guide bush 4 is inserted 
into the large diameter hole 41a of the attachment 41, and 
a nut 42 is screwed into the rear end of the body inserted 
through the small diameter, hole 41b, thus fitting the guide 
bush 4 to the attachment 41. Then, the attachment 41 
fitted with the guide bush 4 is detachably fitted to the 
front end of the guide sleeve 12 by a plurality of bolts 
43. Further, a cylindrical . cover 45 is fitted to the 
outside of the attachment 41 to prevent foreign matter such 
as cutting chips from entering the guide bush support table 
1 from a gap between the guide sleeve 12 and the attachment 
41. The cover 45 is fitted to a front end surface of the 
guide bush support table 1 by a plurality of bolts 4 6. 

The tool post 5 has a tool post base 51 fixed to 
the unshown bed, a saddle 53 which freely moves forward and 
backward in a Y direction (direction rectangular to the 
surface of the drawing) with respect to the tool post base " 
51 under the guidance of a guide 52 of the tool post base 
51, and a tool fitting member 55' which freely moves forward 
and backward in an X direction (vertical direction in the 
drawing) with respect to the saddle 53 under the guidance 



of a .guide 54 provided in the saddle 53. The plurality of 
tools T is arranged in a comb-teeth manner and fitted to 
the tool fitting member 55. Then, the tool fitting member 
55 is moved in the Y direction to determine the 
predetermined tool T to be used for machining from the 
plurality of tools T, and the .cutting edge of the tool T is 
located in the vicinity of the guide bush 4 to machine the 
rod material. 

It is to be noted that the guide bush support 
table 1 is ; fitted to the tool post base 51 by a plurality 
of bolts 15, and when the rod material is machined using 
the guide bush 4, the guide bush support table 1 is in a 
fixed state so as not to move on the slide guide 2. 

Furthermore, as in this embodiment, when the guide 
bush support table 1 is fitted to the tool post base 51 to 
regulate its movement, the bolts 15 to be used are 
preferably formed of a material having low heat 
transmitting properties such as ceramics so that the heat 
is not transmitted from the guide bush support table 1 to 
the tool post base 51. Moreover, a spacer formed of a 
material having low heat transmitting properties is 
preferably placed at a contact portion between the guide 
bush support table 1 and the tool post base 51. 

In the spindle 3, a through-hole 3a is formed 
concentrically with the axis line C, and on its outer 
peripheral surface, a spline 31 is formed in the same 
direction as the axis line C. On. the other hand, an 
annular disk 14 is fitted to the rear end of the guide 
sleeve 12, and a spline groove 14a formed in an inner 
peripheral surface of the disk 14 engages with the spline 



15 

31 of the spindle 3. The rotation of the guide sleeve 12 
is transmitted to "the spindle 3 via the spline groove 14a 
and the spline 31. 

. The front end portion of the spindle 3 is formed 
to have a diameter smaller than the diameter of other 
portions, and formed as a small diameter portion 3b having 
a thread groove formed in an outer peripheral surface 
thereof. Further, the collet 32 which grips the rod 
material is fitted to the small diameter portion 3b. The 
collet 32 is contained in a cylindrical cap nut 33 together 
with a collet sleeve 34 in which a cam to open/close the 
collet 32 is formed. This cap nut 33 is screwed to the 
small diameter portion 3b to fit the collet 32 to the front 
end of the spindle 3. 

One or a plurality of key grooves is formed in the 
same direction as the axis line C in the outer peripheral 
surface of the small diameter portion 3b located closer to 
the rear side than the collet 32, and a key 36 is fitted 
into this key groove. This key 36 functions as rotation 
transmission means for engaging the guide sleeve 12 with 
the spindle 3 to transmit the rotation of the guide sleeve 
12 to the spindle 3 when the rod material is machined 
without using the guide bush 4 . 

Therefore, when the rod material is machined using 
the guide bush 4, the key 36 is contained inside a sleeve 
37. externally fitted to the small diameter portion 3b of 
the spindle 3 so that the key 36 does not function. A key 
groove 37a is formed in an inner peripheral surface of the 
sleeve 37, and when the sleeve 37 is externally fitted to 
the small diameter portion 3b of the spindle 3, the key 



groove 37a engages with the key 36. Further, this sleeve 
37 is pressed against a stepped portion formed at the rear- 
end of the small diameter portion 3b by a nut 38 screwed in 
the small diameter portion 3b so that the sleeve 37 is 
fixed at a specified position in the small diameter portion 
3b. 

It is to be noted that the outside diameters of 
the cap nut 33 and the sleeve 37 described above are 
preferably formed .to coincide with the inside diameter of . 
the guide sleeve 12 so that the front end of the spindle 3 
may be supported in the guide sleeve 12. 

Within a draw bar 35 which opens/closes the collet 
32, a through-hole 35a through which the bar material can 
be inserted is formed on the same axis line as the axis 
line C. Moreover., the front end of the draw bar 35 butts 
against the rear end of the collet sleeve 34, and if the 
draw bar 35 moves forward to push the collet sleeve 34 
forward, the cam formed in an inner peripheral surface at 
the front end of the collet sleeve 34 closes the collet 32. 
A return spring 34a is provided inside the collet sleeve 
34. When the draw bar 35 moves backward, the collet sleeve 
34 is pressed back by the return spring 34a, thereby 
opening the collet 32. The forward and backward movement 
of the draw bar 35 is performed by the collet open/close 
member 61 provided inside the head stock 6 on the rear end 
side of the spindle 3. 

As shown in FIG . 1, a bearing 62 is- fitted to the 
front end of the head stock 6 by a bearing holder 64 . The 
rear end of the spindle 3 is rotatably supported by this 
bearing 62. 
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FIG, 3 is an enlarged view of a part where the 
bearing 62 is provided at the front end of the head stock. 

A radially-outwardly projecting flange 39 is 
formed in an outer peripheral surface of the spindle 3' 
located on the front . end side of the bearing holder 64, and 
an inner ring 62a of the bearing 62 is held from the front 
and rear by the flange 39, a nut 63a screwed in from the 
rear end of the spindle 3, and a sleeve 63b. Further, a 
radially-inwardly projecting protrusion 64a is formed at 
the front end of the bearing holder 64, and a ring-shaped 
holding member 65 is fitted to the rear end of 'the bearing 
holder 64. Moreover, an outer ring 62b of the bearing 62 
is held from the front and rear by the protrusion 64a and 
the holding member 65. 

In this manner, if the bearing holder 64 is fixed 
to the head stock 6 by a bolt 8, the movement of the 
spindle 3 in the axis line C direction with respect to the 
head stock 6 is regulated. 

The head stock 6 freely moves forward and backward 
in the same direction as the axis line C under the guidance 
of the slide guide 2, and the spindle moving member 7 which 
moves the spindle 3 forward and backward together with the 
head stock 6 is provided under the head stock 6. 

The spindle moving member 7 has a screw shaft 71 
extending in the. same direction as the axis line C, a motor 
73 which rotates the screw shaft 71, and a nut 72 screwed . 
in the screw shaft 71. The head stock 6 is coupled to the 
nut 72, and moved forward and backward in the same 
direction as the axis line C together with the nut 72 by 
the rotation of the screw shaft 71 caused by the driving of 
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the motor 73. 

In the automatic lathe having the configuration 
described above, the rod material is supplied from the rear - 
end of the spindle 3 through the through-hole 3a . Then, 
the draw bar 35 is moved forward while the front end of the 
rod material is protruding from the guide bush 4 at a . 
predetermined length, and the collet 32 is closed to grip 
the rod material. Subsequently, the rod material is 
rotated together with the spindle 3, and the rod material 
is fed by predetermined length together with the spindle 3 
in the same direction (Z direction) as the axis line C by 
the spindle moving member 7, thus performing predetermined 
machining with the tool T. 

Next, there will be described with reference to 
FIGS. 4 and 5 a switching procedure of removing the guide 
bush 4 from the automatic lathe having the configuration 
described above and switching to an automatic lathe which 
does not comprise the guide bush 4 . 

First, as shown in FIG. 4(a), the tool fitting 
member 55 is moved in the X direction to move the tool T 
away from the guide bush 4 to a position where the 
switching operation is not disturbed. 

Then, as shown in FIG. 4(b), the plurality of 
bolts 4 6 is removed to remove the cover 45 from the guide 
bush support table 1, and the plurality of bolts 43 is 
removed to remove the attachment 41 and the guide bush 4 
from the guide sleeve 12. Moreover, the plurality of bolts 
15 coupling the guide bush support table 1 to the tool post 
base 51- is removed to cancel the fixing of the guide bush 
support table 1, thus allowing the guide bush support table 
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1 to freely move on the slide guide 2. 

Furthermore, the motor 73 of the spindle moving 
member 7 is driven to move the spindle 3 forward together 
with the head stock 6, thus causing, the collet 32 to 
project from the front end of the guide sleeve 12. In this 
state, as shown in FIG. 4(c), the cap nut 33 fixing the 
collet 32 to the front end of the spindle 3, and the sleeve 
37 holding the nut 38 and the key 36 are removed from the 
front end of the spindle 3 in order. 

Next, as shown in FIG. 5(a), there ,is prepared an 
attachment 17 to support the front end of the" spindle 3 and 
fix the spindle 3 so as not to move forward and backward 
with respect to the guide bush support table 1 after the 
switching . 

This attachment 17 has an inside diameter 
identical with the outside diameter of the small diameter 
portion 3b of the spindle 3, and has a cylindrical body 17a 
with an outside diameter identical with the inside diameter 
of the guide sleeve 12, and a flange 17b formed at the 
front end of the body 17a. Further, a key groove 17c which 
engages with the key 36 is formed in an inner peripheral 
surface of the attachment . 17 . In the flange 17b, a 
plurality of bolt holes is formed in accordance with the 
positions of screw holes formed at the front end of the 
guide sleeve 12 in order to fit the guide bush 4. The 
attachment 17 is fitted to the front end of the guide 
sleeve 12 by a plurality of bolts 18 inserted through the 
bolt holes. 

Next, as shown in FIG. 5(b), the nut 38 and the 
cap nut 33 removed from the small diameter portion 3b in 
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accordance with the procedure shown in FIG. 4 (c) are 
sequentially screwed to the small diameter portion 3b. 
Then, the nut 38 is fastened to the small diameter portion 
3b, and the attachment 17 is clamped by the stepped portion 
5 formed at the rear end of the small diameter portion 3b and 
the nut 38. This regulates the forward '"arid backward 
movement of the spindle 3 with respect to the guide bush 
support table 1. That is, in this embodiment, the nut 38, 
the' attachment 17 and the key 36 constitute spindle fixing 
10 means for positioning and fixing the spindle 3 at a 

specified position on the guide bush support table 1 . 
This completes the switching. 

FIG. 6 is a partial enlarged view of the front end 
of the spindle after the switching has been carried out in 

15 the procedure described above, and FIG. 7 is a sectional 
view showing the essential parts of the automatic lathe 
after the switching. 

As shown in FIG. 6, the rear end- of the attachment 
17 attached to the guide sleeve 12 so as to be externally 

20 fitted to the small diameter portion 3b contacts the 
stepped portion at the rear end of the small diameter 
portion 3b to regulate the forward movement of the spindle 
3, while the nut 38 screwed to the small diameter portion 
3b contacts the front end of the attachment 17 to regulate 

25 the backward movement of the spindle 3. Moreover, the key 
groove 17c of the attachment 17 engages with the key 36 so 
that the rotation of the guide sleeve 12 is transmitted to 
the spindle 3. 

Thus, in this embodiment, the rotation is 

30 transmitted from the guide sleeve 12 to the spindle 3 at 
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two places on the front end side and rear end side of the . 
guide sleeve 12, and there is therefore an advantage that 
the spindle 3 is not easily twisted when the rod material 
is machined. 

5 Furthermore, the guide bush support table 1 can 

move forward and backward in the same . direction as the axis 
line C under the guidance of the slide guide 2 after the 
switching, but because the guide bush support table 1 is 
coupled to the spindle 3 via the attachment 17 and the 

10 guide sleeve 12, the guide bush support table 1, the head 
stock 6 and the spindle 3 integrally move forward and 
backward in the same direction as the axis line C owing to 
the spindle moving member 7 which moves the spindle 3 
forward and backward. That is, after the switching, the 

15 guide bush support table 1 and the head stock 6 form a 
movable head stock, as shown in FIG. 7. 

Then, as shown in FIG. 6, a rod material W is 
gripped by the collet 32 in a state protruding from the 
front end of the spindle 3 at a predetermined length, and 

20 the spindle 3 is fed to the tool T together with the guide 
bush support table 1 in the Z direction, thus machining the 
rod material W. 

FIGS. 8 and 9 concern another embodiment of the 
present invention. FIG. 8(a) is an enlarged sectional view 

25 of the front end part of the spindle, FIG. 8(b) is a 

sectional view in which essential parts in FIG. 8(a) are 
further enlarged, and FIG. 9 is an enlarged sectional view 
showing how the guide bush support table is coupled to the 
head stock by a coupling member. 

30 It is to be noted that in FIGS. 8 and 9, the same 
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signs. are given to the same parts and portions as those in 
the previous embodiment, and they are not described in 
detail. 

In the embodiment described above, the head stock 
6 is coupled to the guide bush support table 1 via the 
attachment 17 and the guide sleeve 12, but in this 
embodiment, another coupling means (coupling member 66) is 
used to couple the guide bush support table 1 to the head 
stock 6, as shown in FIG. 9.. Thus, there is an advantage 
that the use of another coupling means makes it possible to 
reduce the load on the spindle 3 when the spindle 3 is 
moved together with the guide bush support table 1 and the 
head stock 6. 

As shown in FIG. 8(a), the bearing holder 64 
holding the bearing 62 is fitted to a front end surface of 
the head stock 6 by at least one bolt 8 so as not to drop 
from the head stock 6 and so as not to rotate with respect 
to the head stock' 6. 

As shown in FIG. 8(b), the bolt 8 is equipped with 
a washer 81 and a sleeve 82 in a fitted state. The bolt 8, 
the washer 81 and the sleeve 82 are inserted in a bolt hole 
64b formed in a flange portion of the bearing holder 64, 
and screwed into a screw hole in the front end surface of 
the head stock 6 through a through-hole 64c formed at the 
bottom of the bolt hole 64b. Since the length of the 
sleeve 82 (the length in the axis lineC direction) is 
formed larger than the thickness of the bottom of the bolt 
hole 64b, a small amount of space S is formed between the 
flange portion of the bearing holder 64 and the front end 
surface of the head stock 6 and between the washer 81 and 
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the bottom of the bolt hole 64b when the bolt 8 is 
tightened. The dimensions of the space S should be larger 
than a maximum value of a thermal expansion amount of the 
spindle 3 at the front end of the head stock 6. In this 
5 embodiment, the space S forms a thermal expansion . 

absorption member which absorbs a dimensional change due to 
the thermal expansion of the spindle 3. Further, in this 
embodiment, the bolt 8 and the sleeve 82 form a space 
between the bearing holder 64 and the head stock 6, and 

10 also form a fitting member which prevents the bearing 

holder 64 from . rotating with respect to the head stock. 

Furthermore, as shown in FIG. 8(a), a halved or 
trisected bearing fixing member 69 is annually disposed 
around the bearing holder 64, and fitted to the front end 

15 surface of the head stock 6 by a bolt 69a in a state 

engaged with the bearing holder 64. Further, the bearing 
holder 64 is coupled to the bearing fixing member 69 by a 
plurality of bolts 69b. Thus, the bearing holder 64 is 
fixed to the head stock 6 via the bearing fixing member 69. 

20 Since the spindle 3 and the bearing holder 64 are regulated 
so as not move with respect to each other as previously 
described, the bearing holder 64 is fixed to the head stock 
6 via the bearing fixing member 69 such that the forward 
and backward movement of the spindle 3 with respect to the 

25 head stock 6 is also regulated. That is, in this 

embodiment, the bearing holder 64 forms an engaging member 
of regulating means for engaging with the spindle 3 to 
regulate the forward and backward movement of the spindle 3 
with respect to the head stock 6. 

30 After the guide bush 4 is removed, the guide bush 
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support table 1 is coupled to the head stock 6 by the 
coupling member 66 , as shown in FIG. 9. -The procedure of 
coupling the guide bush support table 1 to the head stock 6 
by. the coupling member 66 is as follows. 

Before the procedure of coupling the spindle 3 to 
the guide bush support table 1 described in the previous 
embodiment, the heaid stock 6 is moved backward from the 
guide bush support table 1 to secure a sufficient space 
between the head stock 6 and the guide bush support table 
1. Then, the bolt 69a is removed to remove, from the front 
end surface of the head stock 6, the bearing fixing member 
69 fixing the bearing holder 64 to the head stock 6. 
Subsequently, -the coupling member 66 is disposed on the 
circumference of the front end surface of the head stock 6 
around the axis line C, and then fitted to the front end 
surface of the head stock 6 by a bolt 67b. 

Then, after the procedure described referring to 
FIG . 4(b) is carried out, the guide bush support table 1 or 
the head stock 6 is moved in a direction to approach each 
other to bring a rear end surface of the guide bush support 
table 1 into contact with the coupling member 66. Then, 
the bolt 67a is tightened to couple the guide bush support 
table 1 to the head stock .6. 

In this case, if the bearing fixing member 69 is 
removed from the head stock 6, the fixing of the bearing 
holder 64 to the head stock 3 in the axis line C direction 
is cancelled, but the spindle 3 is. fitted to the guide bush 
support table 1 so as not to move forward and backward. 
Therefore, after the head stock 6 is coupled to the guide 
bush support table .1 by the coupling member 66, the spindle 
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3 and the bearing holder 64 do not freely move forward and 
backward with respect to the head stock 6 even if the 
bearing fixing member 69 is removed. If the spindle 3 
expands due to the heat of the rotor 11a of the motor 11, 
5 the bearing holder 64 moves within the range of the space S 
due to the thermal expansion and absorbs the thermal 
expansion of the spindle 3. 

This embodiment has an advantage that it is not at 
all necessary for an operator to remove or loosen the bolt 

10 8 fitting the bearing holder 64 to the front end surface of 
the head stock 6 during the switching, and that the 
switching operation can be easily and rapidly performed by 
anyone who is not a skilled operator or a person in charge 
of a manufacturer that has manufactured and sold the 

15 automatic lathe. Moreover, the bearing holder 65 does not 
separate from the head stock 6 owing to the bolt 8, such 
. that the displacement of the core of the spindle 3 due to 
the separation of the bearing holder 65 from the head stock 
6 is avoided and the safety of the operator can be secured. 

20 While the preferred embodiments of the present 

invention have been described, the present invention is not 
at all limited by the embodiments described above. 

For example, the spindle-moving-type automatic 
lathe has been described above by way of example wherein 

25 the head stock 6 moves together with the guide bush support 
table 1 after the switching, but when there is provided a 
tool post movable in the Z direction, the present invention 
can also be applied to a spindle-fixed-type automatic lathe 
wherein the head stock 6 and the guide bush support table 1 

30 are fixed onto the bed. In this case, when the switching 
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is performed/ a driving system of the spindle moving member 
7 should be separated from the control system of the 
•automatic lathe without, removing the bolts 15 coupling the 
guide bush support table 1 to the tool post base 51. 
5 Furthermore, a spacer with a predetermined width 

is placed between the tool post base 51 and the front end 
• surface of the guide bush, support table 1, and this spacer 
is removed from the guide bush support table 1, for 
example, when the guide bush 4 is fitted, thereby allowing 
10 adjustment of the position of the guide, bush 4 or the front 
end of the spindle 3 before and after the switching. 

Industrial Applicability 
The present invention can be applied to a spindle- 

15 moving-type automatic lathe and a spindle-fixed-type 

automatic lathe, and can also be applied to a numerically 
controlled automatic lathe which performs, in accordance 
with a program, feeding and stopping of a rod material, 
determining and positioning of a tool, machining of the rod 

20 material with the tool, and parting of a machined product. 

Furthermore, the present invention is not limited 
to an automatic lathe of a type which supplies a long rod 
material from a rod material supply device disposed in the 
rear of the automatic lathe, but the present invention can 

25 also be applied to an automatic lathe of a type which 

supplies a relatively .short rod-like material to a collet 
at the front end of a spindle by use of, for example, a 
robot hand. 

Still further, the present invention is not 
30 limited to a built-in type automatic lathe incorporating a 
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motor in a guide bush support table, but the. present 
invention can also be applied to an automatic lathe of a 
type in which a motor is provided outside a guide bush 
support table and the driving force of this motor is 
5 transmitted to a spindle by a driving force transmission 
mechanism such as a belt or pulley. 



